Contractile responses of the guinea-pig esophageal muscularis mucosae in vitro to arachidonic acid and its metabolites.
The responsiveness of the guinea-pig esophageal muscularis mucosae to arachidonic acid (AA) and its cyclooxygenase and lipoxygenase metabolites was examined in vitro. AA (0.1-30 microM) produced a concentration-dependent contraction of the muscularis mucosae (mean EC50 +/- S.E.M. = 5.1 +/- 1.0 microM). The contractions in response to low concentrations of AA (0.1-3 microM) were prevented by pretreatment of the tissue with indomethacin (1-10 microM), while those in response to high concentrations (10-100 micron) were prevented by BW755C (10-100 microM). The contractile response to AA was antagonized by polyphloretin phosphate (PPP, 1-10 micrograms/ml) and by FPL 55712 (1-10 microM). All cyclooxygenase and lipoxygenase metabolites of AA tested also produced a sustained contraction of the muscularis mucosae with the following order of sensitivity; leukotriene (LT) D4 greater than LTC4 greater than prostaglandin (PG) E2 greater than PGF2 alpha greater than PGI2 greater than thromboxane B2. The responses to LTC4 and LTD4 were antagonized by FPL 55712 (0.1-1 microM), while those to PGE2 and PGF2 alpha were antagonized by PPP (3-100 micrograms/ml). The present results indicate that exogenously applied AA contracts the isolated muscularis mucosae of the guinea-pig esophagus by an indirect action via its metabolism to both PGs and LTs. The putative PG and LT receptors located in this tissue are probably similar to those in the ileal longitudinal muscle, but differ from those in the airway smooth muscle.